Acute effects of the Bowman-Birk protease inhibitor in mice.
The soybean-derived Bowman-Birk inhibitor (BBI) has been shown to inhibit carcinogenesis in both in vitro and in vivo model systems. In the present study, protease enzyme activity in selected tissues of male strain A mice was measured by hydrolysis of the synthetic substrate Boc-Val-Pro-Arg-MCA (t-butoxycarbornylvalylprolylarginine 7-amido-4-methylcoumarin). When added to homogenates of lung, liver and kidney in vitro, purified BBI inhibited hydrolytic activity at concentrations ranging from 10-100 microM. In vivo, hydrolytic activity was found to be significantly and in a dose-dependent manner, decreased in the lung as early as 2 h after i.p. injection of purified BBI. Less inhibition was found in the liver and kidney after in vivo administration of purified BBI. A crude preparation of BBI, given at 100 mg/kg, had no influence on the overall disposition of radiolabeled benzo[alpha]pyrene in mice although it decreased the hepatic activities of cytochrome P-450, 7-ethoxycoumarin-O-deethylase and ethoxy resorufin-O-deethylase. It is concluded that the chemopreventive effects of BBI on mouse lung tumor development are most likely mediated through its protease-inhibitory properties in the target organ rather than by a non-specific effect on metabolism and disposition of carcinogens.